Synergistic effects of melatonin and deprenyl against MPTP-induced mitochondrial damage and DA depletion.
Previous studies showed a synergistic effect of melatonin and deprenyl against dopamine (DA) autoxidation in vitro. Since oxidative stress is implicated in Parkinson's disease (PD), we explored the effects of melatonin plus deprenyl administration in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced PD in C57/Bl6 mice. Melatonin, but not deprenyl prevents the inhibition of mitochondrial complex I and the oxidative damage in nigrostriatal neurons induced by MPTP. With the dose used deprenyl recovers 50% DA levels and tyrosine hydroxylase activity depressed by the neurotoxin, normalizing locomotor activity of mice. Melatonin, which was unable to counteract MPTP-induced DA depletion and inhibition of tyrosine hydroxylase activity, potentiates the effect of deprenyl on catecholamine turnover and mice ambulatory activity. These results suggest a dissociation of complex I inhibition from DA depletion in this model of Parkinson's disease. The data also support that a combination of melatonin, which improves mitochondrial electron transport chain and reduces oxidative damage, and deprenyl, which promotes the specific function of the rescued neurons, i.e. DA turnover, may be a promising strategy for the treatment of PD.